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ACTION ITEMS:

05/03/91 [Lloyd Carpenter and Tom Goff]: Prepare a Level-1
processing assumptions, questions and issues list, to be
distributed to the Science Team Members and the MCST for comment.
(The list, the executive summary, info~ation on the EOS Platform
Ancillary Data, and a cover letter were delivered for signature
and distribution.) STATUS: Open. Due date 06/07/91.

06/07/91 [Liam Gumley]: Speak to Alan Strahler, when he returns,
regarding his MAS requirements. (Strahler will be contacted when
he becomes available.) STATUS: Open. Due date 07/05/91

05/31/91 [Al McKay and Phil Ardanuy]: Examine the effects of
MODIS data product granule size on Level-1 processing,
reprocessing, archival, distribution, etc. (Reports were
provided on June 21 and 28, 1991.) STATUS: Open. Due Date
06/21/91

06/28/91 [Lloyd Carpenter and Tom Goff]: Prepare a detailed list
of scheduler assumptions in relation to Level-1 MODIS processing
scenarios. (Lists were provided on July 26 and August 16, 1991.)
STATUS: Open. Due date 07/26/91.



Progresson MAS Level-lB urocessin~svstemdevelo~ment

ProgressUD to 23Au~ust1991

Recentefforthas been concentratedon the continueddevelopmentof MAS thermal
infraredbandcalibrationsoftware.

SincespectralresponsefunctionsarenotyetdefinedfortheMAS IR bands,ithas been
necessarytodevelopcalibrationroutineswhich willacceptthespectralresponsefunctions
when they become available.This softwarehas been testedwith the currentMAMS
spectralresponsefunctions.

Testingof theMAS Planck radiancecomputationsoftwarerevealeddifferencesfrom the
valuescomputed by the MAMS software(functionPLANK). ChrisMoellerat Wisconsin
was contactedregardingthisproblem. He respondedwith updatedspectralresponsefiles,
centralwavenumbers fortheMAMS bands,and monochromaticitycorrectionfactors.

Testingof theMAS softwarewith thenew spectralresponsesagainsttheMAMS software
with theupdatedcoefficientsshowed thatthedifferenceswere now small.ChrisMoeller
was advisedof the scaleof the differencesand he agreedthatthe numbers were now
acceptable(seeover).

The toolsfor the MAS calibrationare now allin place,and the remainingtask isto
integratethem intoone controllingprogram. This taskisunderway. Testingagainstreal
calibratedMAMS radiancesis on hold untilthe restof the MAMS testdata set is
delivered.



MAMS band 11 (11.2 micron) blackbodv Planck radiances
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A= Temperature (K)
B= Planck radiance from MAS code
c= Planck radiance from MAMS code
D-B-C

Approximate temperature difference

D
.00344
.00369
.00386
.00393
.00388
.00370
.00340
.00294
.00240
.00175
.00099
.00020

-.00066
-.00143
-.00221
-.00287
-.00342
-.00365
-.00364
-.00334
-.00269
-.00156
.00008
.00221
.00516
.00871
.01299
.01811
.02408
.03107
.03889
.04781
.05779
.06891
.08092
.09460
.10931
.12534
.14255
.16127
.18132

(mW/m2/sr/cm-1)
(mW/m2/sr/cm-1)

at 350.0 K
--< 0.18132 / (-222.35010 - 210.66240 ) ) * 5.OK=O.07757 K
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MAMS Band 11 Black Body Radiance
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subroutine

Purpose

Input
int n
rea I t
rea L y

Outpt
real h, b, u,
v, z

Ccmment

Programr

Algorithm

Last revised

integer*4
real*4

zsp13( n, t, Y, h, b, u, v, z )

C~te the coefficients of a cubic spl ine
polynomia~ for a given set of ‘knots’.

number of knots
x coordinates of knots (STRICTLY ascending order)
y coordinates of knots

Coefficient storage arrays passed to spl ine
polynomia( evaluation function SPL3.

Use function SPL3 to evaluate cubic spl ine
polynomia[ at a given x coordinate.

Liam E. Gun(ey, Curtin Univ.

From “Nunerica[ Mathematics and C-ting” by
Ward Cheney and David Kincaid.

14-SEP-1990 12:05:10

n, i
t(n), y(n), h(n), b(n), u(n), v(n), z(n)

do2i = I{n-l
h(l) ❑ t(i+l )-t(i)
b(i) = (y(i+l)-y(i))/h(i)

cent i nue

u(2) = 2.0 * (h(l) +h(2))
v(2) ❑ 6.0 * (b(2) -b(l))

do3i = 3{n-1
u(I) = 2.0 * (h(i) +h(i-1)) - h(i-1)**2/u(i-1)
v(i) s 6-0 * (b(i) -b(i.1)) - h(i-l)*v( i-l)/u(i -1)

cent i nue

z(n) = 0.0
do4i = n-1,2, -l

z(i) = (v(
cent i nue

)-h(i) *z(i+l))/u(i)

z(1) = 0.0

return
end

c -- . . . . . ------ . . . . . . ----------------------------------------------------

rea[*4 function sp[3( n, t, y, z, x )

c Purpose Evaluate a cubic spline polynomial for a given
c x coordinate.

c 1nput
c int n nunber of knots
c rea( t x coordinate of knots (STRICTLY ascending order)
c real y y coordinate of knots
c real z coefficient storage array ca[cuiated in
c subroutine ZSPL3.

SPLINE. F~ 8-22-91 12:12fJ

c real x x coordinate at ~hich to fid interpolated y
c va 1ue

c output
c real sp13 interpolated y coordinate

c Cmnt Use subroutine ZSPL3 to c~te the coefficients
c of the cubic spline polynomie[.

c Programr Liam E. Gunley, Curtin Univ.

c Atgorithm From “Nunerica( Mathematics and Computing” by
c Ward Cheney and David Kincaid.

c Last revised 14-SEP-1990 12:05:10

integer*4 n, i
rea{*4 t(n), y(n), z(n)

do 2 i =d~;j,2, -1
= x-t(i)

if(diff. ge. O.0) go to 3
2 cent i nue

i=l
cliff = x-t(1)

3 h = t(i+l )-t(i)
b = (y(i+l)-y(i))/h - h*(z(i+l)
P = 0.5 * z(i) + diff*(z(i+l)-z
p = b + diff”p

sp13 = y(i) + diff*p

return
end

c------- ------ . . . . . . . . . . ----------------

+ 2. 0*z(i))/6. O
i))/(6. O*h)

---------- . . . . . . . ---------------
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Date: 08/22/91 MAS Level- lBM~[fiessi ng System = P [anneal
Each S*1 ❑ 2 Days ■ Actual

* Comp~eted
MAS Level- lB Processing System Deve( opment at GSFC M Hi Lestone

Task Resource/Status Date

MAS data user requi ryts survey
c

Invest i gate harduare rqui rements
LG c

Visit Wisconsin to obtain code/data
LG c

Specify contents of Level-l B output
LG c

Obtain accounts on LTP VAX and IRIS
LG c

Transfer MAMS source code to VAX
LG c

Transfer MAMS/l NS data to VAX
LG c

Oecode INS data file
LG c

Get straight flight tracks from INS
LG c

Find regressions of heading vs time
LG c

Investigate PCI softuare on IRIS
LG c

Uri te code to c~te regressions
LG c

Write code to unpack 8-hit imagery
LG c

Write code to get straight imagery
LG c

Display 8 bit imagery on PC, IRIS
LG c

Examine MAMS ca[ i brat i on code
LG c

Develop calibration modules, driver
LG I

Test ca( i brat ion again;; MAMS data
I

Prepare subaampled datfGfor IRIS
c

Examine MAMS geo~ocat in code

Develop geolocation ales, driver

Test geolocation against MAMS data
LG

Integrate calibration, geoiocation
LG
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Date: 08/22/91
Each Symbot = 2 Days

MAS Level-l B Processing System Development at GSFC

MAS Level-l B Processing System
MASOl

= P 1anned
■ A~t”a[
* Compieted
M Mi [estone

1991
JUN JLY AUG SEP OCT NOV

Task Resource/Status Date 01 . . . ..16 . . . ..3 O . . . ..14 . . . ..28 . . . ..ll . . . ..25 . . . .. 08 . . . ..22 . . . .. 06 . . . ..2 O . . . .. 03 . . . ..17 . . . ..3l

Introduce users to IRIS imagery 09/06
--------_———————

Integrate Level-lB int~HDF (TEG) 09/20
----------------

LG
Process new MAMS data set 09/20

.======--------
LG

Fix any bugs found 09/20 --------------—-
LG

1ncorporate any changes from users 09/20
----------------

1ntegrate docunentat i ok; user guide 10/04 ZZ=z====
LG

Create HDF output, wrij; to tape 10/04
--—--—--------

Test HDF read/write routines (TEG) 10/04
----------------

LG
Confirm MAS de( i very with Ames 10/04

~===m=

LG
.- —— -

First MAS f[ight for FIRE 11/18
LG

M
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Scheduler Corner Cases
(How to use ‘hot links’)

missing packets from CDOS

ancillary data incompleteness or missing

■ ephemeris

“ MCST

algorithm differences

■ land/ocean flag

‘ data required for algorithms

“ parametric variances

A table of processing requirements for each input to this process

■ completeness quality

determined by percentage (actual granules incomplete are
contained within the data product by a bit map)

■ completeness - backwards pointer

Need a table of backwards pointers to the input data sets
required to process this output data set. and whether the
input sets have passed QC.



Applicability of HDF Capabilities

to MODIS Data Storage Requirements

Thomas E. Goff

Background: The three MODIS instruments: Modis Aircraft Simulator
(MAS) instrument, MODIS-N, and MODIS-T spacecraft instruments,
are all imaging scanners with slightly different data from each
other in the spatial and precision domains as tabulated below.
All three have more than 8 bits of depth (resolution) for each
pixel. The data products from these instruments will also
include anchor points (ground control points) with latitude,
longitude, solar and instrument zenith and azimuth angles, and
similar data values.
The Hierarchical Data Format (HDF) format administered by the
National Center for Supercomputing Applications (NCSA) is an
attempt to produce an object oriented data interchange format
between most existing computer systems. The format is designed
to provide all the necessary information about the data, from
within the data set contents. This allows a higher level
computer program to access the data sets within a file without
any apriori knowledge of the format or contents of that file.
The two groups of HDF data types are the Raster Image Group (RIG}
and Scientific Data Group (SDG). Both of these groups support a
two dimensional array data set. A further technique called
(Vset) allows hierarchical and multi-variate data sets to be
considered as combined objects.

Limitations: The HDF format supports 8 bit (and 3x8=24 bit) RIG
and floating point two dimensional matrices. The MODIS
instruments require 8-10 bits for MAS, 12 bit for MODIS-N and 13
bits for MODIS-T. As computers like to have their internal data
byte aligned, a 16 bit RIG data type would be sufficient to cover
these MODIS instruments. NCSA has no current plans to implement
a 16 bit RIG format but acknowledges that it would be desirable.

Representing the pixel data in the SDG data type format will
expand the data set by a factor of two. Integer data in the user
higher level program is passed to the HDF routines which produces
an IEEE floating point format in the data file. This is the only
data representation that is written to the storage media (other
than ASCII). In the MAS case, most of the usable data is only
accurate to 8 bits (10 bits for thermal channels) which can be
accurately represented in a 16 bit word after calibration is
applied. This is expected to be implemented to keep data sizes
as small as possible. MODIS-N and T can also be accommodated
with 16 bit calibrated data.

If the anchor point data were attached to every pixel in the
image, a SDG data type could be used. However, the anchor points
are to be attached only to selected pixels in the scan. This
would require the creation of a new data type that can map the



anchor points to their corresponding scan locations. The NSCA
people have an avenue to allow users to create both public and
private (registered with NCSA) date types. The public types are
needed to support more than one instrument or computer systems.

The Vset technique can be used as it is currently implemented to
associate one anchor point data type to multiple band images.
This assumes that a new RIG format would have been already
implemented and added as a sub type in the HDF hierarchy.

Comments: Efforts by NSSDC for the transmission of AVHRR 10 bit
data have the same problems as the MODIS data sets in respect to
pixel depth.

Summary: A RIG data type needs added to HDF to handle 16 bit
raster images, and an anchor point data type added for ground
point association. These would most likely require programming
efforts by personnel other than the NSCA people.


